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STUDY OF Sc ELECTRIC AND GAS COMPANY FUEL EXPENSES

~ek k d d

Pursuant to the Settlement Agreement in the Annus/ Review of Base Rates for Fuei Cost of

South Carolina Eiecfric 8 Gas Company f"Company"), the South Carolina Office of Regulatory

Staff (eORS"j has performed a study of the Company's fuel purchasing methods. The study

generally encompasses the review period of January 2005 through December 2006. This study

examines the Company's fuel-related activities and evaluates the reasonableness of its

practices. Specifically, this study and analysis include the following subject matters with respect

to fuel expenses: Fuel Procurement, Transportation of Fuel, Fuel Mix, Purchased Power and

Off-system Sales, Affiliate Transactions, Hedging Activities, Inventory Storage, Generation

Planning, and QRS Site Visits.

The Company is a regulated public utility engaged in the generation, transmission, distribution,

and sale of electricity to approximately 592,000 retail and wholesafe customers in South

Carolina. It is the principal subsidiary of SCANA Corp. , an $8 billion Fortune 500 energy-based

holding company, headquartered in Columbia, SC. The Company maintains the operation of a

diverse mix of power generating units to include, fossil, hydro, gas turbines (both simple and

combined cycle}, and nuclear power, Colfectively, these units are capable of producing

approximately 6,000 MW of power. These units are geographically located throughout the

Company's service territory in South Carolina (See Attachment A}.
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Fuel Procurement

Lon -Term Contracts

The Company's primary source of energy generating fuel is coal. During the review period, the

Company secured several long-term coal contracts to ensure an adequate supply of fuel (See

Attachment B). The contracts vary in term ranging from 2 yrs to 4.7 years. The annual tons

secured by the contracts range from 240, 000 tons to 840,000 tons resulting in approximately 6.5

million tons of contract coal to be delivered annually (See the Inventory Management Section for

more detail). The Company procures coal with the following typical specifications:

Moisture: 7.0'/c (maximum)
Ash: 12.0'/c maximum (less than 10.0'/o preferred)
Sulfur: 1.0% maximum
Volatile: 30-35%
Btu/Ib: 12,500 minimum

Ash Fusion (Beducing Atmosphere):
- Initial Deformation Temperature; 2400 'F minimum
- Fluid Temperature: 2700 'F minimum

Hardgrove Grindability Index: 42-60
Size: 2a x 0"
Fines: 50% maximum

Tha afc tat f ~~~~~, C~
show a price increase during the term of the contracts. When comparing the initial producer

price to the current producer price, the increases per ton were 5.5/c, 57%, 1.8c/c, 33%, 52/c,

and 19%, respectively. Most noteworthy, the ~ contract shows a 57'/c increase in price

and the greatest quantity to be supplied to the Company, 840,000 annual tons. These price

increases reflect contract re-negotiations which coincided with market price increases for coal.

The Company primarily transports coal via the CSX railroad system from the Central Appalachia

Coal Region (Eastern Kentucky, Western Virginia, Eastern Tennessee, and West Virginia).

T t fta fal*tf-t c t t ta ta cax all Tt . ~i ta lyc c *

under a long-term contract with the Company that utilizes the Norfolk Southern (NS) rail system.
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The system has a transportation cost of ~ton. In contrast, the ~ rail system has a

noticeably less expensive average transportation cost of ~ton. A comparison reflects a

~'I high* t pcttati c ti Idigf I hag f ~. 0 0 tly, th

contract results in the most expensive delivered coal at ~ton. The Company, aware of the

high ta ap 0 ti tf th ~ il y t, Iti t*iy*l* t*dt tact ah~I
enhance delivery diversity and help ensure greater reliability of its primary fuel. (See the

Transportation of Fuel Section for more details on the performance of the ~ railroad. ) It

h Idh tdtht Ith ghth ~ t t ppli th* t p lac«alt th*

0 p y' ytmth ~ *t t p t ly500, 000 It 5'I fth

overall system purchases. The overall system purchases were 6,976,000 contracted annual

tons.

ORS compared each long-term contract price to the corresponding actual spot market price at

the time the contract was let. This approach allowed ORS to evaluate the Company's success

in negotiating advantageous conditions for its long-term coal contracts. The comparison

revealed that ail contracts reflect coal prices lower than the corresponding spot market price for

coal, at the time the contracts were let. Table 1 below shows the results of the comparison.

Table 1 —Lon -Term Contract Price v. Actual S ot Market Price

Producer
Initial

Contract
Date

8/1/2003
1'1/2005
4i1/2004
4'1/2004
1i1/2001
cnv 1 /2005
1/Ii2005

t 2i1i2004
9/1/2003
1i1/2004
8/1/2003
9/1/2001

9/1i2001

initio{
Tons

{A'. I}
Contract

Price
600,000
600,000
360,000
240.000
840 000
300,000
240,~
648,~
240,~
600.000
528,000
720,000
600,000

$33 80
$66 50
$57 25
$57 25
$28 00
$62,35
$66 50
$66 50
$34 80
$39 00
$33 80
$44 00
$44 00

-$0.90
-$21 00
-$10.75
-$11,75
-$1.44

-$10 35
-$14,50
-$13 50
-$2 30
-$6.00
-$0 80
-$11.00
-$8.00

-2 66".
-31 58«/

-18 78/,

-5 14".
-16 60"
-21 80%
-20.30'«
.6.61«4

-1 5 38 i=

-25.00"«
-18,18/

'spot $ «4

Mrkt Price Difference Difference

source: Energy information Admin;gffslion Us oepeffmenf of Ene:gy
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Short-Term S ot Contracts

During the review period, the Company secured 17 spot contracts for coal to supplement its

existing long-term contracts, for inventory management and to take advantage of current market

conditions (See Attachment C). The contracts vary in term ranging from 1 month to 5 months.

The annual tons secured by the spot contracts range from 10,000 tons to 100,000 tons resulting

in approximately 460,000 tons of spot contract coal to be delivered in 2005. The Company

reports to ORS it will consider 2006 spot purchases as such purchases become necessary.

The physical properties of the spot contract coal meet the same standard specifications as for

the long-term contacts, described above, but may also take advantage of off-specification coal

products.

As with its long-term contracts, the Company primarily transports its spot coal via the CSX

railroad system from the Central Appalachia Coal Region. Eleven of the 17 spot contracts

dp*sth CSX I Pst . H *, th ~,~, d~ P t I t dt

utilize the NS rail transportation system. The NS system has a transportation cost for these

contracts of eton, $~on, and eton, respectively including fuel surcharge. This

reflects an average transportation cost of eton for ~. In contrast, the ~ rail system

has a

reflects a

average transportation cost of $~on. A comparison

transportation cost for ~. The above spot contracts transported

on the NS rail system, collectively, represent 90,000 tons or 20'ie of the total spot contract

quantity purchased for the system.

The~spot contract for off-shore coal is the most expensive "delivered" coal purchase at

eton. Similarly, the~and the~spot coal contracts are also off-shore coal

purchases and reflect a delivered cost of eton and eton, respectively. Off-shore

coal contracts reflect a significantly higher producer price in comparison to a domestic coal

SCE&G Fuei Study (2005-2-E) Page 4 of 24 ORs



price. In the first 7 months of 2005, 170,000 tons or 37% of the total spot contract quantity was

purchased from off-shore coal markets. These purchases were primarily made to supplement

declining inventories,

Additively, the off-shore coal purchases (170,000 tons or 37%) and the contracts that utilized

the NS transportation system (90,000 tons or 20%) supplied 260,000 annual tons or 57% of the

spot contract coal to the Company in 2005. Although these contracts represent expensive coal

purchases, the quantity of 260,000 annual tons represents only 3.7% of the overall system

puIchases.

The Company, aware of the higher costs of off-shore coal, ultimately pursued off-shore

purchases to off-set tardy and non-delivered coal shipments via the ~ rail system. The

Company also entered into contracts with suppfiers that utilize the more expensive rail

system to gain an alternate supply path for coal. (See the Transportation of Fuel Section for

more details on the performance of the ~ railroad).

ORS compared each spot contract price to the corresponding actual spot market price at the

time the contract was let. This approach allowed OHS to evaluate the Company's success in

negotiating advantageous terms for its short-term coal contracts. The comparison revealed that

14 of the 17 contracts reflect coal pdces lower than the corresponding spot market price for

coal, at the time the contract was let. However, the ~,~, and the ~
contracts reflect prices above the market value for coal. The contract prices are ~ton
~k), ~ton ~i~). and ~ton (~l~) above the corresponding spot market

price, respectively. Table 2 below shows the results of the comparison.

scEKG Fvet sruay (zccs-z-E) oFis



Tattle 2- Short Term S ot Contract Price v. Actusi S ot Market Price

Contract
Date

2/1/2005
1/1/2005
2'1i2005
2!1i2005
2i1/2005
3/1!2005
2/1/2005
3/1i2005
3/1,*2005

3,'1i2005
6/1/2005
6/1/2005
6!1i2005
7/1!2005
7i1/2005
7/1/2005
7i1/2005

Tons
lAnnusl}

20,000
50,000
10,000
10,000
1 0,000
20,000
10,000
20.000
20,000

20,000
10,000

60,000

Current
Producer
Contract

Price
$73.62
$53.50
$55.00
$54,00
$54 00
$54 25
$54 87
$56 00
$56,00
$59.00
$54.00
$56 00
$54.55
$64.00
$52 00
$69,95
$54 QO

$61.00
$66 50
$61 00
$61 00
$61,00
$62.35
$61.00
$62 35
$62 35
$62 35
$60.0Q

$60.00
$60 00
$61.00
$61 00
$61.00
$61.00

$12.62
-$13.00
-$6.00
-$7.00
-$7 00
-$8.10
-$6.13
46.35
-$6 35
-$3.35
-$6 00
-$4.00
-$5/45

$3.00
-$9 00
$8.95
-$7.00

20.69'6
d 9.555$
-9.846

-11 483
-11 48.~
d 2.9943
-10.05%
-10.18'4
-10,18$
-5.37"
d 0,00~i'

-6 67"'
-9.0859
4.92ss

-14.75'/
14,67%
-11 48~/,

'Spot $
Mrkt Price Difference Difference

'Source: Energy info/motion Administration - US Department of Energy

As noted above, the IIII,~, and the~contracts reflect off-shore purchases

to off-set tardy and non-delivered coal shipments via the ~ rail system. {See the

Transportation of Fuel Section for more details on the performance of the ~ railroad. ) Also, it

should be noted that during the review period, coal prices experienced unprecedented

increases. Graph t below illustrates the increasing price for coal by geographic region over the

3 year period ending September 2005. Notwithstanding the adverse market conditions and

circumstances described above, the Company should only consider purchasing coal from

expensive off-shore markets as a last alternative to acquire fuel or only when it has a

competitive delivered price with domestic coal.

SCE5G Fust Study /2005-2-Et orts
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Procurement Process

ORB reviewed the Company's Fossil Fuel Management Policy for Coal Procurement. The

policy includes a formal hierarchical signature approval structure and requires a review by the

Company's Risk Management Oversight Committee when required. The major components of

the policy are outlined in Attachment D.

Based on inventory status and contract expiration dates, the Company periodically issues

solicitations to secure long-term contracts and/or spot purchases to manage inventory levels.

The Company evaluates the bids received in accordance with their internal bidding process.

This evaluation is based on tonnage offered, coal price, freight price, delivered cost per Mbtu,

prior experiences with supplier, coal specifications, qualities, and method of transportation. The

SCE&G Fuel Study (2005-2-E) Page 7 of 24 QRS



Company also evaluates additional criteria before awarding a contract. These criteria include

producer past performance, producer financial stability, condition of the market, etc.

Natural Gas-Fueled Power Planfs

The Company operates two major natural gas-fueled power plants, Jasper Station and Urquhart

Station. The Jasper Station, a combined-cycle plant, is supplied natural gas via access to the

Elba Island liquid natural gas terminal and transported through the Southern Natural Pipeline

and the SCG Pipeline interstate systems. The Urquhart power plant consists of two combined-

cycle units. This power system is supplied natural gas via access to the Gulf Coast natural gas

production region and transported through the Southern Natural Pipeline interstate and the SC

Pipeline intrastate systems.

The Company has established a formal procurement process for natural gas in an attempt to

ensure an adequate and reliable supply for its two major gas-fueled power plants. The

Company continuously monitors anticipated fuel needs and secures fuel delivery accordingly.

The monitoring process consists of four opportunities to nominate natural gas during a 24-hour

purchase window. Natural gas is subsequently purchased in accordance with their internal

procurement approval procedures.

Regarding the purchase of natural gas to supply the Jasper and Urquhart plants, ORS audited a

sample of the daily purchases. The audit documented that for the review period the daily prices

paid for the Company's natural gas purchases feII within the range of natural gas prices at the

Southern Natural, Louisiana receipt point as reported in Gas Daily for the applicable purchase

dates. Additionally, ORS's audit documented that purchases were made in accordance with the

applicable guidelines of their executed contract with Southern Natural and SCG Pipeline (Jasper

sceso Fuel study (20cs-2-EI



only) and that the applicable charges from these interstate pipeline companies were charges

identified in their FERC approved tariffs.

Most recently, the Company realized a net annual savings of interstate capacity (~ and~ Pipeline) reservation charges of $1,698,420 or an 11% reduction of the total capacity

reservation charges to the Jasper facility. This savings opportunity was the result of a

Memorandum of Understanding signed between the Company's electric and gas operations in

the Annual Review of the Gas Purchasing Policies of SCEKG (Docket No. 2005-5-G). This

Memorandum of Understanding as approved by Commission Order 2005-653 provides for the

capacity cost to be shared or allocated (the allocation is based upon firm!retai( customer

percentages) between the two operation at 67.68% applicable to the electric operations and

32.32% applicable to the natural gas operations.

~dth t P ef

The Company partners in SC CoalTech fit and CoalTech ff1 for the production of synthetic fuel

at its Wateree and Canadys power stations, respectively. The synthetic fuel, or synfuel, is

produced by adding a binding agent to raw coal to create a "significant chemical change" to the

f I yh yyt pl t p tt I p*hle fp d fp pp I Ify~p
year of synfuel. Varying quantities are then distributed to the Wateree, Cope, and McMeekin

pl t. App I t leap* ye I yf II p d d tth d dyepl»t.

Varying quantities are then distributed to the Canadys and Cope plants. The Canadys synfuel

is also sold to various industries. The synfuel is sold back to the Company by the partnerships

at a ton reduction in price, and in addition, qualifies for federal tax credits. More

specifically, the Company's portion of the tax credits generated by the synfuel processes are

accumulated as a liability on the Company's balance sheet. In 2005, approval was given by the

Commission for the tax credits to be used to offset the $275 million capital costs associated with



the construction of the back-up dam at Lake Murray. The use of synfuel has benefited the

Company as well as the rate payers.

In summary, during the review period, the entire industry as well as the Company experienced

significant price increases due to the upward market trend for coal. The Company and the

industry in general also experienced delivery difficulties under its primary railroad contract.

Notwithstanding the adverse market conditions and circumstances described above, the

Company should only consider purchasing coal from expensive off-shore markets as a last

alternative to acquire fuel or only when it has a competitive delivered price with domestic coal.

The Company also has been innovative by pursuing the use of synthetic fuel. The Company

should continue to evaluate and take advantage of alternative fuels as they become practical.

Also, the Company should continue to monitor new technology and its potential benefits as

technology evolves. In particular, the Company should investigate the feasibility of on-site

coal/petroleum coke gasification. The US Department of Energy reports of a successful cost

effective project in Florida and Indiana (See Attachment E). Lastly, the Company should closely

evaluate the potential of blending coal on-site at its power stations. Such practices inherently

enhance fuel practices and directly benefit the Company's performance.

SCE86 Puef Study r2005 2 E j Page 10 uf 24



Trans ortation of Fuel

As mentioned above in the Fuel Procurement Section, the Company primarily utilizes the CSX

railroad system to transport coal to its power generating facilities. The Company also maintains

one transportation contract with Norfolk Southern railroad system to ensure delivery diversity,

enhance reliability, and assist in maintaining adequate inventories (See Table 3, below}.

Table 3 —Railroad Trans rtation Contracts

Contract No. Transporter Term Description
Main Coaf Contract-

Ikll
S stem Purchases

Short naif Contract-
Pnmanfy fo~
Synfuel Transportation

Incentive Contract-
Compfements ~

Contrart to~
The Company primarily transports coal for its system of power plants under the ~ contract

Thi i i r i a rh~ oint~, hiup uer~
. The ~ contract ~

expired on 9/30/05 and

During the review period, the Company also incurred fuel costs associated with rail and/or truck

transportation for spot purchases. The average cost is ~ton (See Attachment C}. This

average cost reflects the transportation of the coal from the off-loading Port of Charleston to its

final destination, the Williams Station power plant. As mentioned in the Fuel Procurement

Section, the Company utilized shipments on three short-term spot contracts during the review

period. The costs of the coal plus the transponation to the plant collectively represent the most

expensive coal purchases by the Company.

SCEao Puef Study l2005-2-Sf Page 11 'f 24



As mentioned in the Fuel Procurement Section above the Company entered directly into a

contract with the more expensive railroad service provider, ; purchased more expensive off-

shore coal; and entered into contracts with suppliers that utilize the more expensive ~ rail

system. These actions were in response to tardy and non-deliveries by ~. As of October

2005, the Company had yet to receive 16 scheduled shipments/trains or approximately 160,000

tons of coal from ~. Table 4, below, provides a month by month summary of the ~ rail

system performance.

Table 4 2005 Tra 9 rtat'o Performance Summer

Month

Jan
Feb
Mar

Apt

May

Jun

Jul

Aue

Sep
oct

Requested
56
55
71
55
57
62
54
55
59
57

Scheduled
56
55
71

55
57
62
54
55
59
56

Delivered Delta

50 -6

49 -6

54 -17
41 -14

-13
48 -14
43 -11
47 -8

45 -14
40 -16

Aversse Delta =

A review of transportation costs during the period of April 2004 through June 2005 revealed that

the Company has secured less expensive transportation contracts when compared to the two

other major investor-owned utilities operating in South Carolina, Duke Power and Progress

Energy Carolinas. Table 5 below shows an average freight cost of $13.04/ton for the Company.

Currently, the Duke Power Company and Progress Energy Carolinas show 29% and 27'Io

higher average transportation cost, respectively.

SCEeo Fue! Study (2005-2-5)



Table 5 - South Carolina Electric 8 Gas Com an

Month
Invoice cost

r Ton

8

Freight Cost
er Ton

5

Total Cost Cost per
per Ton Mbtu

6 5

Btu of Coal

Btu

Ap r-04

May-04
Jun. 04
Juf-04
Aug-04

Sep-04
Oct-Q4
Nov-Q4

Dec-04
Jan-05
Feb-05
Mar-05
Apr-05

May-05
Jun-05

Average

37.53
37 52
39.53
35 93
41,14
38 07
37,82
43 54
37 47
49.94
43 17
48.62
47 06
44.95
46 56
41.92

13 40
12 07
12 92
12.61
11 26
14,20
13 17
11 34
12.94
10 74
15.49
12.41

13.81
13 85
15.36
13.04

50 93
49 59
52.45
48.54
52.40
52 27
50 99
54 88
50 41
60 68
58.66
61 03
60 87
58 80
61 92

2 0176
I 9566
2 0821
1 9187
2 0844
2 0901
2 0357
2 1668
2,0026
2 3853
2 3205
2M081
2 4112
2 3278
2,4429
2.1767

12,621
12,672
12,595
12,649
12,570
12,504
12,524
1 2,664
12,586
12,720
12,640
12,672
12,622
1 2,630
12,673
12 623

Table 6 - Duke Power Com an

Invoice Cost Freight Cost Total Cost
Month r Ton psr Ton r Ton

Cost per Btu of Coal
Mbtu

Btu
Apr-04

May-04
Jun-04
Jul-04
Aug-04

Sep-04
Oct-04
Nov. 04
Dec-04
Jaru05
Feb-05
Mar-05

Apr-05

May-05

Jun-05

32.18
32.46
32 05
33.4Q

34 25
33.74
32 17
35 08
33 79
35 89
37 66
37.21
37 29
37 80
40,33

15.41
15 55
16 54
16.80
16.52
16.76
16.54
14.56
17.42
16 92
16 29
17 98
18 69
17.63

47 59
48.01
48.59
50.20
50.77
50 50
48 71
49 64
51 21

52 81
53 95
55 19
55 98
55 43
58,95

1.9331
1.9591
1 9922
2.0517
2.0639
2.0631
1 9980
2 0264
2 1058
2 1615
2.1993
2 2537
2 2454
2 2832
2 3457

12,309
12,253
12.195
12,234
12,300
12 239
12,190
12,248
12,159
12.216
12,265
1 2,244
1 2,466
12,138
12.566

SCEBG Fuel Study (2005-2-El Page 13 of 24



Tsbley-Pro ress Ener Csrolinss inc.

Month

Apn04
May-04
Jun-04
Jul-04
Aug-04
Sep-04
Oct-04
Nov-04

Dec-04
Jan-05
Feb-05
Mar-05

Apr 05
May-05
Jun-05

Avera e

Invoice Cost
er Ton

36.42
35 64
38.54
44 20
43.73
41 06
38.67
41 14
46.81
44 38
44 43
47 05
48.03
47 41

49 55
43.14

Freight Cost
er Ton

6
14 61
15 04
14 54
13 78
13,92
14 03
15 17
14 84
18,15
t8 58
18 30
17.69
19.16
19.65
21.50
16.60

Total Cost
er Ton

51,03
50.68
53 08
57.98
57 65
55.09
53.84
55.98
64,96
62 96
62.73
64.74
67.19
67.06
Th05
59.73

Cost pef
Mbtu

2 0560
2 0446
2, 'I 495
2 3376
2 3394
2 2249
2 1706
2 2514
2.6387
2.5318
2 5100
2 598Q
2.6927
2 7308
2,8719
2.4099

Stu of Coal

12,410
12,394
12,347
12,402
12,322
12,380
12,402
12,432
12,309
1 2,434
12,496
1 2,460
12,476
12,278
1 2,370
12,394

It is important to compare the relative average cost per ton of delivered coal by utility. They are

$54.96/ton, $51.64/ton, and $59.73/ton for the Company, Duke Power, and Progress Energy

Carolinas, respectively (See Table 5, 6, and 7, above). Most noteworthy, the Company's overall

average cost of defivered coal is in relatively close tolerance to the other two utilities. The

tables also show that the Company purchased higher quality coal with an average Btu content

greater than its minimum specification of t2, 500 Btu. Duke Power and Progress Energy

Carolinas purchased lesser quality coal with an average Btu content below 12,500 Btu.

To compare the major investor owned utilities, ORS performed a historical review of coal costs

by reviewing producer cost, freight cost, and delivered cost. Graph 2 of Attachment P shows a

close correlation between the major utilities with regard to producer cost. This graph

demonstrates that there has been a similar market for coal available to each utility over the past

several yeal"S. That IS, no Utfllty Bppeaf'6 tc f1ave 8 I'elative advantage on producef cost for coal.

Graph 3 of Attachment G shows Duke Power and Progress Energy Carolinas have very similar

historical freight costs. Due to expiring contracts and contentious contract re-negotiations with

SCF86 Fuel Study (2005-2.-FI Page 14 of 24



NS railroad, Graph 3 also shows that Duke Power and Progress Energy Carolinas experienced

a significant increase in freight cost in the first quarter of 2002. Consequently, since 2002, the

Company has had an overall advantage on freight costs.

Graph 4 of Attachment H shows a close correlation of the major utilities with regard to the

delivered cost of coaf. Graph 5 of Attachment I shows the relative comparison of the quality of

coal purchased by each major utility. As mentioned above, the Company has consistently

purchased coal with a higher Btu content. With reference to Graph 2, it can be inferred that the

Company has been successful in purchasing higher quality coal from the producers at similar

costs paid by the other two major utilities for coal of a lesser quality.

In summary, during the review period, the Company maintained a market advantage on

transportation and purchase price for higher quality coal. The Company successfully limited its

expenditures securing coal from other transportation methods given the tardy and/or non-

performance of CSX. Due to what appears to ORS to be a large number of tardy or non-

deliveries by CSX, the Company should evaluate and explore all available and applicable legal

remedies against CSX for failure to perform and determine the reasonableness of pursuing such

remedies. In addition, the Company should have its contracts with CSX and NS structured to

encourage timely delivery and should pursue the appropriate remedies when the contract terms

are not met. Lastly, the Company should also evaluate alternate means of transportation to

ensure adequate supply, inventory, and delivery diversity.
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Fuel Mix

Table 8, below, demonstrates the effect on a utility's overall fuel expense due so/e/y to

generation mix from the rate base plants of each utility. Table 8 utilizes the percentage

generation by fuel source for SCE&G, Duke Power Company and Progress Energy Carolinas

(PEC) for the twelve months ended June 30, 2005, along with a predetermined cost per

kilowatt-hour for each type of fuel source regardless of company plant affiliation. The fuel

categories and associated costs used are Nuclear (0.5 cents/kwh), Coaf (2.5 cents/kwh),

Natural Gas/Oil (6.5 cents/kwh}, and Hydro (0.0 cents/kwh). The predetermined costs are

approximations for these fuel cost categories utilizing recent costs, representative of these three

utilities. The total or overall cost for each utility is weighted for each fuel source by multiplying

each fuel category cost by the percentage of generation produced from that fuel source. The

individual weighted costs are then combined to show the resulting overall average fuel expense

that would be expected for a company with that corresponding generation mix. Hydro

generation is included at zero fuel cost to account for not only run-of-river type production with

zero actual fuel costs, but also to weight the overall generation from pumped storage facilities

where the pump-up costs are reflected in other type generation fuel costs. It should be noted

that another factor, purchased power, has the potential to significantly affect fuel expenses also.

The intent of Table 8 is to show how rate based generating facilities impact fuel costs, and

although purchased power is an important element of cost, it is generally more diverse and less

predictable than these other cost categories. In addition, the companies' rate based plants have

gone through certification processes as well as prudency reviews, and each utility's facilities

have been formaliy determined to be appropriate for each respective system.
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Table 8 - Pro'ected Fuel Cost Based on Generation Mix b Fuel T e
Year Ended June 30 2005

*

Nuclear (0.5 e/kwh) 19.4, ' 010 473 c 0.24 448'/ 022

Coal (2.5 a/kwh) 695",' 174 51 f'4 128 499" 125

Natural Gaa/Oil (6.5 a/kwh) 6 4'/ 0 42 0,0'9 0 00 3 7'/ 0.24

Hydro (0.0 a/kwh) 4.7 000 1 6/ 0.00 1.6 ' 000

Total ('/o)

Total (a/kwh)

100.(P/o

1.71

Setting identical predetermined costs for all three utilities equates to the assumption that each

utility's fuel purchase costs are the same. The resulting diverse total costs for the three utilities

demonstrates the significant effect that generation mix alone has on a utility's bottom line fuel

expenses. The difference between the lowest (1.5) cents/kwh for Duke) and highest (2.05

cents/kwh for SCE8 6) total fuel costs is approximately fifty (50'/ ) percent.

Even with the assumption for all three utilities that all plant operations and fuel costs are

reasonable, Table 8 demonstrates that there are logical and legitimate reasons and

circumstances for one utility's costs exceeding those of another based sole/y on fuel mix

diversity. Table 8 can be a useful tool in analyzing and explaining the varying fuel expenses

among utilities in a more simplistic manner considering the complexity of the fuel procurement

process and the operations of diverse generation facilities and systems.
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Purchased Power and Off-s stem Sales

The Company currently has not entered into any long-term contracts for purchased power. The

Company reports to ORS it is not opposed to securing long-term contracts but currently has

sufficient capacity to satisfy its base load system requirements. However, the Company

periodically supplements its available capacity wittt spot purchases to aid in meeting system

peaking needs.

The Company maintains a comprehensive computerized tracking system to ensure it assigns

proper economic order to its generation and purchased power. The tracking system produces

a summary detailing hour-by-hour purchases for each megawatt-hr of power on the system.

Using the dispatch data sheets for generation and purchased power, an "after the fact" analysis

is performed daily to identify the least cost method for power production. An avoided cost

comparison of cost margins for self-generation and purchased power is also performed. Costs

are first assigned by allocating the least cost to the native load of the system. Next, cost

assignments are allotted simifarly based on a hierarchical cost structure. Specifically, the cost

allocation from lowest to highest is as follows: Native load, Fairfield pump/storage pumping,

long-term contract sales, Company prescheduied off-system sales, O' Party prescheduled off-

system sales, Company hourly off-system sales, and O'" Party hourly sales.

The Company is adhering to its internal practices to ensure the least cost energy is dedicated to

the retail native load. This approach of cost allocation directly benefits the retail rate payers.

Affiliate Transactions

The Company partners in SC CoalTech ft 1 and CoaiTech iff for the production of synthetic fuel

at its Wateree and Canadys power stations, respectively. The Company has a 40'/u ownership
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in SC CoalTech fft, and a 25% ownership in CoalTech ffh The affiliate transaction at the

Company's Wateree plant entails three mater steps: (1) the Company sells coal to SC

CoalTech ff1; (2) SC CoalTech fft uses this coal to produce the synthetic fuel; and (3) the

Company purchases this coal, now a synthetic fuel, from SC CoalTech fft at a ~ton
discount from the original selling price. The Company engages in a similar affiliate transaction

with CoalTech ff1 at its Canadys plant. These transactions afford the Company a net discount

by purchasing synthetic fuel from its affiliate. The synfuef process is discussed in more details

in the Fuel Procurement Section, above.

Ala(ural Qas

The Company's Jasper generating plant is contracted with SCANA Energy Marketing Inc.

(SEMI), a non-regulated subsidiary of SCANA Corporation established to market natural gas

and other hydrocarbon products, for both its Interstate capacity and supply needs. The Jasper

plant's fuel line connects to SCG Pipeline, a wholly owned subsidiary of SCANA Corp. , formed

primarily to build interstate natural gas pipelines. SEMI has a contract with Southern Natural

Gas Company for interstate pipeline transportation capacity. SEMI also has a contract with

SCQ Pipeline, Inc. for interstate pipeline transportation capacity to support the Jasper contract

with the Company.

SEMI serves the Jasper plant via SCG Pipeline and is able to utilize its dual rights on SCG

Pipeline and Southern Natural to assure dependable supply to the Jasper facility (i.e. , gas from

Elba and gas from the Gulf). SEMI manages afl of Jasper's gas needs.

SEMI has a contract with Hritish Gas for natural gas commodity from Elba Island LNG terminal.

SEMI in turn has a contract with the Company to provide gas service to the Jasper plant:

120,000 dt,'day for Jasper's use for 15 years.



The Company's Urquhart power plant is located on a lateral pipeline owned by its electric

division that connects to Southern Natural Gas Company*s pipeline near Aiken, SC. The

Company contracts for the interstate pipeline capacity on Southern Natural to serve Urquhart.

The Company also contracts with various producers for the natural gas supply to serve

Urquhart. These natural gas producers are not affiliated with SCANA Corporation or any of its

subsidiaries. The lateral pipeline that connects Southern Natural to Urquhart was previously

owned by South Carolina Pipeline Corporation (SCPC), also a wholly owned subsidiary of

SCANA Corporation, focused on providing natural gas to South Carolina customers. The lateral

pipeline was transferred from SCPC to the Company in early 2005.

SCANA Services inc. , which provides administrative, management and other services to the

subsidiaries and business units within SCANA Corporation, is utilized by the Company to

arrange gas supply (with gas producers) and transportation (with interstate pipelines) for its gas

fired generation facilities. SCANA Services takes action at the request of the Company's

generation division.

Cost Hed in Activities

The Company currently does not employ any financial hedging activities for coal purchases,

The Company's internal procedures and practices satisfactorily minimize the Company*s risk

and provide adequate control. However, the Company should continue to evaluate possible

advantageous hedging opportunities to mitigate market volatility.

Inventor Mans ament

ORS reviewed the Company's inventory control process (See Attachment J). The Company

monitors its coal inventory on a system wide basis to include Williams Station (GENCO). In
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accordance with the Company's Fossil Fuel Management Policy, the Company's annual

average target for coal inventory is 925,000 tons. A review of the Company's 2005 inventory

revealed the Company to have an average annual inventory of 841,082 tons (Note: September

through December are forecasted numbersj. This represents a 9.07'/e shortfall of the

Company's target. This shortfall is related to the delivery difficulties the Company experienced

in 2005. (See the Transportation of Fuel Section for more details on the performance of the

CSX railroad. ) Similarly, a review of the Company's 2006 inventory forecast revealed that the

Company anticipates having an average annual inventory of 892,890 tons. This represents a

3.4?% shortfall of the Company's target. The shortfall of 3.47'/e or approximateiy 32,000 tons is

considered small and not significant.

The Company should continue to work toward rebuilding depleted inventories realized in 2005

and achieving its target in 2006.

Generation Plannin

ORS reviewed the Company's 2005 Integrated Resource Plan (IRP). The IRP is detailed and

comprehensive. It provides a thorough evaluation of the Company's future generation needs,

demand-side management practices, and supply-side management practice for the next 15

years, or through 2019.

The Company's load forecast is based on an anticipated average annual growth rate of 2.2'/e.

The summer peak demand and the winter peak demand are expected to increase at an annual

I'Bte Of 2.2/e andi 2.3%, tespeotlV6)y. This gfOWih l'Bte BISO f'efl661S 6 Summer peak load Bnd 6

winter peak load of 6,327 MW and 5,847 MW, respectively. The current 2005 summer peak

and winter peak loads are 4,641 MW and 4,240 MW, respectively. This represents an increase
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of 36% in the summer peak load and 38% in the winter peak load over the 15 year period.

These increases correspond to total energy sales of 31,624 GWH in 2019.

The Company's demand-side management program consists of customer information

programs, energy conservation, and load management programs. The load management

program secures 239 MW of interruptible load and 23 MW of standby generators. This provides

a total of 262 MW of available additional capacity if needed.

The Company's supply-side management program currently maintains 5,834 MW of available

capacity. The capacity is distributed through a diverse mix of generating units. The units are

45% coal, 11% nuclear, 30% natural gas, and 14% hydro. The supply-side management

program incorporates a 12%-18% I'eserve margin. These reserves provide for VACAR

Operating reserves, supply-side risk mitigation, and demand-side risk mitigation. The

Company's IRP shows a need for additional capacity of approximately 100 MW by 2009.

The Company's IRP is reasonable and satisfactorily forecasts future system needs. The

Company's IRP should additionally evaluate and categorize the type of generation (i.e. ,

baseload, intermediate, or peaking} necessary to satisfy the Company's future capacity needs.

ORB Bite Visits

ORS met formally and informally on numerous occasions to discuss the Company's fuel

procurement practices. These meetings occurred primarily at the ORS headquarters. However,

ORS met periodically at the Company's headquarters as well as its remote offices. ORS visited

the Company's Cope power plant to physicagy observe the electricity generation process at a

fossil fuel plant. Also, ORS visited the Company*s purchase power operations and the

Company's unit dispatching operations.
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ORS also toured the mining operations and coal loading system (tipple) of one of the

Company*s major coal suppliers, TECO, in Pikeville and Hazard, Kentucky. ORS toured

TECO's surface and underground mining activities as well as its coal laboratories dedicated to

sampling and determining coal qualities.

Recommendations

ORS offers the following suggestions and/or recommendations to enhance the Company's fuel

management activities:

I. The Company should only consider purchasing coal from expensive domestic or off-

shore markets as a last alternative in acquiring fuel.

II. The Company should evaluate and take advantage of alternative fuels as they become

practical.

III. The Company should monitor new technology and its potential benefits as technology

evolves, In particular, the Company should investigate the feasibility of on-site

coal/petroleum coke gasification.

IV. The Company should closely evaluate the potential of blending coal on-site at its power

stations.

V. The Company should evaluate and explore all available and applicable legal remedies

against CSX for failure to perform and determine the reasonableness of pursuing such

remedies.

Vl. The Company should evaluate alternate means of transportation to ensure adequate

supply, inventory, and delivery diversity.

Vll. The Company should evaluate possible advantageous hedging opportunities to mitigate

market volatility.

Vill. The Company should work toward rebuilding depleted inventories realized in 2005 and

achieving its target in 2006.
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IX. The Company should evaluate and categorize the type of generation (i.e. , baseload,

intermediate, or peaking) necessary to satisfy its future capacity needs,

X. In addition to reports currently filed with ORS in accordance with state statute andyor

Commission Order, ORS requests the following information:

~ Annual updated fuel forecast
~ Monthly OveriUnder Cumulative Recovery Report
~ Notice of significant cumulative recovery trends
~ Notice of significant fuel cost trends
~ Monthly FERC Form 423
~ Any industry solicitation for coal

SCESG Fuel Study {2065-Z-Ei ons



ATTACHMENT A



E CKEE

LNE S ARTANB
K

GIIEEN tLLE
UNION

CHES ER ANOASTER
HESTERFIE D

LBORCI

DAttLINGTON . DIL ON

LEE MARION

F O N P

BUMTEI

C OU

IARENDON '
LLIAMSB R

LAURENS , I*

FAIRI*IE KERSHA
NE RY

S PVILLE

Tct I CAPP. C OD

I ~ Otc

SALUDA

LEXING ON
L'I N

SDGEFIF.

"a'.'.. IKEN

IRY

ARNWEL ~ O NGPSURG

G O GETOW

A DALE

BAMSERO I e
DORO STER

BERK

OMBRE~

OC LLETCIN
H PTCN

C

:: '-'"
,C. SIIAUPORT

I CPM

~ Q H e „F
~ U c e

~ p
~ HMe~,CMI

SOUTH CAROLINA ELECTRIC S OAS CO



ATTACHMENT B



SC ELECTRIC AND GAS COMPANY FUEI STUDY
PRODUCER LONG-TERM CONTRACTS t1-YEAR AND GREATER)



ATTACHMENT C



SC ELECTRIC AND GAS COMPANY FUEL STUDY
PRODUCER SPOT CONTRACTS (LESS THAN 1 YEAR}



ATTACHMENT 0



FOSSIL FUEL MANAGEMENT POLICY FOR COAL PROCUREMENT OUTLINE

Fossil Fuel Management

~ Mission
~ Objectives
~ Program Activities

Procurement Policies
~ Fossil Fuel Policy Group
~ Fossil Fuel Supply Department Organization

Planning

~ Short-Term Planning
~ Long-Term Planning

Procurement

Bidders List
~ Mining Facilities
~ Bidding Process
~ Evaluation 8 Selection
~ Recommendations/Approvals
~ Contract Pricing Mechanisms

Administration

~ Coal Receipts and Quality
~ Inventory Management

Auditing

Transportation

e Planning
~ Administration

Fossil Fuel By-Products Management
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Ciean Coal Techno/agy Demonstration Program
Advanced Electric Power Generation
Iltlagl'a&ad Gaslgcatlafl Cclnblfiad-Cycle

SYRGAS CCS lsan~ Hvnno &vs&a
j
)s~ee

Tampa Electric integrated
Gasification Combined-Cycle
Project a&&To

Project Completed

Psftlclpant
Tslnpa Elcctftc CofnpaBv

Additional Team ggsmbers
Texaco Dcvciopnmnt CorpoBB&on "gasification

technology supplier

General Electnc Corporation- cambined-cycle
technology suppllci'

An Pa&ducts snd Chmni&als. hir, — .Cir sepsmtion unit
supplier

Monsanto Enviro-Chem Systems, Inc —suifunc acid
pfant suppher

TE(, O Power Services Corporation--pm)act mannger and
iiisfkctcr

~USTCR

G TURB&

Stlks&&RIC HCT EXHAUST
STACK GAS

HRSC
SULFUR&a AC& a

Bechtel Power Corponition .-architect and engineer

Location
Mulberry, Polk Coumy, FI (Tampa Electric Company's
Polk power Stauon (PPS), Unit No. I)

Technology
Advsimed integrated gasifmation combined-cycle
(R)CC) ay&tent using Texacah pressurized, entramed-
flow. oxygen-blown gas&ger teclinology

Plant C speci tylProductfon
3 15 M We (gmss), 250 M We (net)

Coal
illinois i/5 6: i&6, Pinsburgh ag, West kentucky //I I, snd
kentucky C9. Indiana /IS tk /&6 (2,5. 3.5 "la sulfur); pc&-
coke; petcoke/coal blcndsi and btomass

"Add mone& protect coat ocennne were l'nndui tin'l 4 h„ the peitwipeni f c
e finn& i ind pm&eel fond ma cif u&O&,9 t C.ilua

l-/Od Pie/i&'cl Fni'&5/le'ill' fit&&

Project Funding
Totale

DOE
Participant

5303,266,446 100"le
I S0.694,223 49
152,394,223 5 I

Project Objective
To demonstrate IGCC technology in a greentield commer-
mal electric utility application at the 2SO-MWe size using a
pressurized, entrained-f)ow, oxygen-blown gasi tier ivith
full heat recovery, conventianal cold-gas cleanup, and an
advanced gas turbine with nitrogcm injection for power
aumnentation and NO control.

Technology/Project Description
Coaliwater slurry and oxygen are reacted at high tempera-
ture snd pressure to produce appraximstefy 245 Btu/SCF
sTngas (LHV) in s Texaco gasifier. Molten ash Bows aut of'

the bottom of the gssifier into a water-filled sump whem it
formn s solid slag. The syngas moves from the gasitier to a

radian syngss cooler and a convective syngas cooler
(CSC), which cool the syngas while generating hlgh-
pressure stemn. The coo!cd gases tlow to a water-wash
syngas scrubber tor particulate removal Next. a hydroly-
sis reactor convene carbonyl su!tide (COS) in the raw
syngas to hy&irogen sulfide (H„S) that is more easily re-
moved. The raw syngas is then filrther cooled before en-
tering a conventionnl mnme sulfur remo~al system and
sulfuric acid plant (SAP). The clnmed gases me then re-
heated and routed to a combined-cycle system for poiver
generation. A GE MS 7001FA gas turbine gencmtcs 192
MWe. Thermal NO is conuolled to 0.'I lb/MWh by inject-
ing nitrogen. A steam tudline uses steam pmduced by cool-
ing the syngas and superheated with the gas turbine exhaust
gases m the HRSG to produce an additional 123 MWe. The
air separation unit consumes 55 MW and auxilisnes re-
quire 10 MW, resulting in 250 IvIWe net power to the grid.
The plant heat rate is 9,650 Btufk Wh (HFIV).



Calendar Year
'f 888 1989 I 1990 199'f 1888 1995 1996 19973 4 I 1 2 3 8 I 1 2 3 4 1 2 3 8 1 2 3 4 1 2 3 8 1 2 3 4 1 2 3 4

2002 2003
1 2 3 8 1 2

Pmaward 3/81 Design and Construction Operation and Reporting
12/02

Operation initiated 9/96

Conslrucson comptsted 8/96

Preoparat/onal tests initiated 6/86

Demonstf atmo
OPB/ Btluf/S
completed 9/30/01

Design comp/sted 8/98

NEP/t process comp/etsd (EI6)
Construcson started 8/98

Coopers!IVB BgfBBfflsnl Bwanlsd 3/11/91
l3GE se/ected prciect

(CCTDP-it

l�)
12/fg/89

Environmental momtonng plan completed 5l96

Pnxsst cofffp/Btsd/
final rspo/t issued 12/02

Ye a f8 fx/ffll88

Results Summsf)f

Environmental Perfonnance

The PPS IOCC removed over 97"/v o(' ti:edstock sui fur
is hen operated on low-cost„high-sulfur coal, petcoke.
and coal/petcoke blends.

Typical NO emfssions were 0.7 Ib/MWh, which were
beloiv the permitted limit of 0,9 Ib/MWh and fm be-
linv New Soume Performance Standard ('NSPS) NO
levels o!' I.6 lb/MWh fiir electric utility units.

The PM emissions were typically less than 0.04 Ib/ Micah,
which is about 58!8 of those from conventional coal-iired
plants equipped with clecuosustfc precipitation.

Tile CO emissions were permitted st 99 ib/hr anil aver-
aged 7.2 Ib/hr; volstdc organic compound (3/OC)
em/salons werc negligible; and mercmy cnussions (on
coal) without contmls were hs!f the potentfni release
based on mercury leveh in tice coal.

Operational Performance
~ The PPS combustion turbine logged 34,800 bourn over

the 1-year demonstration, of which 28,500 hours were
syngas-fired; syngas tiring produced over 8.6 million
MWh of electricity.

The gasifier on-stream factor steadily in/messed,
reaching 70-80'/8 after 2'/~ years; oversg PPS avail-
ability, with distillate fuel as backup, averaged 90%
after i ni years.

Carbon conversion was lower than expected--in the
low to mid 90'/8 range versus the expected 97.5-988/ff.
This rendered the ASU design capacity madequate
because of a need to recycle fiyash, lowenng PPS
output to 235 MWe net, and required doublmg the
capacity of the solids handling system.

Refractoty liner life was probiematic during the dem-
onstration largeiy due to frequmlt fuel changes and
auendant undesirable iluctuations in operatmg condi-
tions, but a coal/petcoke blend was identitied, to
e!imi nate the problem in commercial service.

In the high-temperature heat recovery systems down-
stmam of'the gasifier, the radiant syngas cooler seais

underv;ent design changes or corrections for fabrica-
tion defect~; convecti ve syngas coolers requiredi geo-
metric improvenients to reduce piuggmg; and raw gas'
clean gas heat exchange/a required removal due to
smess corrosion.

A COS hydrolysis umt had to be added to meet sul-
fur-reduction targets and an ion exchange umt
added to prevent buildup ol'heat-stable salts in the
MDEA unn.
"'y" stramers and a 10 micron ti!ter sysiem proved
critical to turbine prouection li'om pipe-scale during
starf-ups.

Economic Performance
A capital cost ot 51,650/kW (20015) was estimated I'or

s new 250 MWe (net) ICICC plant based on the PPS
configuration incorporating lessons !earned. A capital
cost of S1,300/kW (2001$) was estimated fof a new
plant that allowed for beneiits derived fi'om economies
o!'scale, technology improvements, and replication of
proven contigurations to eliminate costly reinvention.
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Prcjeet Stitylmsf)/

Tampa Electric irked with the kxal commumty, state
organiratians, and environmental gmups to make the
pro)act an environmental sf&owcase; and engaged DOE and
the technical communny to move IGCC closer to men-
s&a&a&&1 nial"ke't acceptance. Birth of tliese goals wef'e a&en

Tfiis pml&ht Ian been &he reap!eat of nu&nerous envlfonnlental
and technological schievonent awards. Tf&ese include the
Fiofogim! Society ofAmerica Co&porn&a Award, the Flonda
Audubon Socwty Corporate Away!, an&i Po&mi magazme's
1997 Power Plant of the Year Av atd. Tire plant was mducted
into Pm» & magmine's Power P fant Hall of Fame.

Over the 5-year denionstmtion period, Tampa Electnc
r ani ed out a systemat&c campaign to address and resolve
the usual technical issues ari&ompanying first-of-a-kind
plants, Tampa Elector, showed through the demonstra-
tion tllat a fondest"&tired utiltty, with expertise in coal.
tired generation. can build and operate an IGCC plant.

Environmental Performance
The PPS IGCC mmoved over 97"/» of the feedstock sulfur
when operated on low-cost. high-sulfur coals, petcoke, and
blenCh A matenai balance on a 3.0"/» sulfur coal showed
that 7.0"/» of the sulfur ts focked up in the men sing leaving
the gasi(ier, The MDEA ac&d gas system renioved 97.5»% of
the H&S from the raw syngas Thc ( OS hydrolysis to H&S
pmved nit&cal to mamtaining h&gh suff&u capture OAiciency
because 5'/» of the sulfur m coal (iedstocks v'as converted
to COS (twice the amount expcwted) and the MDEA sys-
tem was nat etTective in removing COS. The SAP recov-
OI'&,'d 99 7 /» of &lie »&&!fill' &t was teil

Penn&t l&mits on NO emissions during the PPS demon-
stration period were 25 pa&ts pei. million by volume on a
dry basis (ppmvd) corrected to 1. 5'&% O, . This value
equated to 35 parts pm nulhon (ppm) as measured at the
stack by a continuous em&ssions momtor (CEM). The
permit hmit is a!so equivalent to about 220 fb/hr NO„or
0.9 Ib/MWh. Typ&cal Polk IGCC NO cmnsions were
about 0.7 ib/MWh, or beiow)0 ppm by CEM. These
en&isa&on rates are a free&&on ot' those fmm canventional
conf-(ired power plants equipped with fow-NO combu»-
tion systems. For campanson, the NSPS for elecnic ut&lity
units is 1.6 fb/M9&q&, regardless of fuel type.

The PM amiss&ons from the IGCC are typically less than
0,04 lb/MWh, which is approximately 5'/» of those from
conventional coal-fired plants equipped with electrostatic
precipitators. These near-zero emissions are the result of
the concentmted„ low-volume raw syngas !low and app! i-
catian of intensive liquid scrubbing mid no less than 15
stages of liquid-gas contact.

The CO emissions, permined at 99 lb/hr, avemged
7.2 !b/hr. The VOC emissions, pemutted at 3 ib/hr, aver-
aged 0.02 lb/hr. Mercury omissions were not regulated.
but measurements taken showed that the IGCC removed
about half of the mercury constituent in coalfeedstocks.

Operational Performance
Over the course of the demonstmtion, the PPS combus-
tion turbine logged 34,800 hours of which 28,500 hours
were syngas fired. The 28,500 hours of syngas firing
produced over 8.6 million MWh of electricity. In produc-
ing the syngas, the gasifier typically consumed 2,500 tons
of coal or coaf/petcake blends per day.

The gasifier and associated systems involved in producing
clean syngas showed steady improvement in the unit's in-
service (on-stream) factor over the t&rst four years, reach-
ing 70-.809» after 2%& years, before suffering a setback in
the fifth and fina! demonstration year. The fifth yew was
not considered representative. It included a fenbnhy
planned outage to deal w&th gasifier re(ractary damage
incurred by frequent feedstock changes, followed by a
rare ASU forced outage and the one-time removal of
sooth!ower lances. The on-stream factor is the percentage
of time the gasifier and associated systems were in opera-
tion over the total number of hours in thc year ot opera-
tion. The availability of the combined-cycle power block
to produce electricity fram either syngas ar distillate was
approximately 90'/» over the last four years of the demon-
stration. Tampa Electric also calculated an-peak avail-
ability because of the importance of the plant in meeting
peak summer demand, The peak availabilities for 2000
and 2001 were 94.9'/» and 97.7'/», respectively.

Thc following is a summary of the highlights of the techni-
cal issues that emerged during the demonstration. Most of
the issues were resolved, and others served as lessons
icamed to improve the technology for future plants. To-

gether, the issues served to advance the technology closer
to widespread commen:ia! dep/oyment

Lower-than-anticipated carbon conversion in the gasifier
had major cost and performance impacts that reverberated
thraugh the I(iCC system. Carbon conversions of 97.5-
98'/» per pass were expected based on pe&formance of
smaller Texaco gasi tiers. The PPS gasifier achieved per
pass carbon conversion in the low- to m&d- 90'/» mngc.

Even at design capacity. the ASU could not deliver
enough air to meet the tots! gasi(ier oxygen requirements
given the unexpeciedly low carbon conversion and ihe
resulting need to recycle flyash (which reduced tuel qual-
ity). Moreover. Tampa Electnc desired the tlexib&l&ty to
process low-quality fuels.

Essentially all carbon steel parts m contact with the slurry
feedstock had to be replaced or caated w&th corrosion-
res&stan& materials, and high-wear areas had to be hardened.

Tampa Flectnc evaluated numerous modigcations to the
s!urry feed injectors in an attempt to resolve the carbon con-
version issue. Only marginal improve&rhs&t resulted.

A two-year gasifier refractory liner iife commercial goal
estabiished far the PPS was not met during the demons&m-
t&on penod priimarily Ihhause of frequent fuel cimngcs.
The fuef changes introduced risk &n operationai senings and
fess-than-optimal operating conditions as adjustments wane
made. Also, the high number of"start-up and shutdown
cycies experienced during the demonstrat&on period accel-
erated refmctory spaliing.

Tmnpa Elecn ic carried out ex tens&ve feedstock tes&mg
during the dcmonstrat&on with refractory life being a
prime consideration. Testmg showed that a blend of 45'/»

Black Beauty and Mine Norte coals with 55'/» petroleum
coke provided excellent cost and pertonnance characteris-
t&cs and the potential for long re!rectory liner life.

Contributing to the refractory degradation was the inabil-
ity to directly measure gasifier temperatures on a realt&me
basis. Thermocoupies failed to survive the gasifier Bow
path. Cfasifier temperature measurements primarily relied
on "inferential measurement" based on methane t'onna-
tion. Monitoring and control ot' gasitier temperature also
is crit&cal. tor contro! of s/ag viscosity and fiyash voiume.
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A!I radiant syngas cooler seais eventuafly failed due to
either tabrication defects or design Aaws. BH of which were
corrected. Corrections included rmnovai ot'aH but g ot' the
122 sooth!ower lances. Only timr lances are used as soot-
blowers, The other fom serve as purge points for tnjection
of N „during start-up and shutdown.

The CSC fire-tube heat exchanger was a source of fre-
quent pluggmg and forced outages thmugh !999.The
plugging primarily llccurred at the CSC tubesheet inlet. In
1999. slgnliicanf. ACofnclftC Ifnpfo»Ctncnts dmlria'flCBHv
reduced phigging by murc thail half. Although not elimi-
nated. CS(1 phlggagc Is ilceincil inanagcablc,

The gasifier's lower-than-expected carbon conversion
required twice as much tly ash and associated black
water to be processed as orijpnafly designed. This in-
cresseit volume essentlafly overwhelmed the solids
handhng system, precluded slag sales, and posed signifi-
cam disposal costs To resolve these issues, Tampa Elec-
tnc ( I) iloublcd the eapamty ot the Imes (predommately
1'lyash) handling system; (2}provided the capability to
recycle 100'A of the settler bottoms flyash to the gasitier
slurry pmparation system; (3) used condensate water
mstead of grey water m thc slag rcrnoval system and
stripped thc Bfnlnolus. trit»i that conilcnsatc watcf; and
(4) added a drag conveyor and screen to de-water and
separate the lly-ash fmm the slag. With these changes.
operation on 100'/, coal enabled ~ales of the slag while
recyr!ing 100"0of the settler bottom Iiyash and generat-
mg 235 MWe (net). Tampa Electric future plans indude
Iflcrcasnlg ASU capaclfv to pmvtdc enough oxygen to
compensate for added fuel required to boost output to
the rated capamty ol'250 MWC year round.

In the onginal IGCC design, heat exchangms were incorpo-
rated downsttcam of the CSC to recover process heat by
warn»ng clean gas and ddumit N, going to the combustion
turbme. Flyash deposims from the raw syngas resulted in
su ass con oslon, cmcking of the tubes, and turbine blade
damage. These heat exchangem were mmoved bc»:ause the
heat recovery, less than 1.799 of the fuel's heating value,
i!xi I'Iot walrsnt I.hc cost. Ci Icdcstbnt

Tampa Electnc Ificoiporatcd a CGS hydrolysis system in
August 1999.An ion exchange system was subsequently

added to control a high rate of heat-stable salt formation
resulting fmm COS hydmlysis,

The only major power block forced outages during syn-
gas-based operation resulted fmm failures of thc raw gas}
clean gas heat exchanger (since removed) in the absence
of protective "Y' strainers. The "Y"strainers had been
removed for repair. "Y"stratnem subsequently proved
critical for start-ups because of the release of large vol.-
umes of pipe scale. To increase turbine protection and
reduce "Y"strainer cleaning, a 10 micron final syngas
filter was instaHed upstream of the syngas strainers. This
filter was sized to catch a year's worth oi pipe scale.

Economic Performance
Tmnpa Electric estimated a capital cost of $1,650/kW
(2001$) for instafling a new single-train 250-MWC unit
at the Polk site, based on the PPS configuration and
incorporating BH lessons !earned. This estimate reflected
the cost of the plant as if It were instantaneously con-
ceived, permitted, and erected (overnight cost) ln mid-
2001. The single-train PPS configuration contributed to
the high cost in that no benefits accrued from economies
of scale in using conunon balance-of-plant systems.
Tampa Electnc also noted a number of site-specific fac-
tors adding to high costs. Tampa Flectric developed
another capital cost estimate, that included moderated
site-specific factors and allowed benefits from econo-
mies of scale, technical improvement, and replication of
proven configurations to eiiminate costly m-invention.
Application of these benefits reduced the estimated
capital cost to $1,300/kW (2001$},

Commercial Applications
During the course of the demonstration, Tmnpa Electric
addressed the future of IGCC, reflecting on typical con-
cems expressed by visitors. numbering over 2,500 and
representing 20 countries. In regard to cost, the primary
concern, Tampa Electric pointed out that capital costs wifl
be lower for next-generation IGCC, further IGCC demon-
stmtions would accelerate cost reduction„and higher initial
costs for IGCC can be oA'set by long-term fuel savings. As
to thc associated factor of economic risk, Tampa Electric
observed that (I) assumption of overafl planr performance
risk by a single entity rather than separate entities for indi-

vidual process units would reduce the diAiculty in obtain-
ing iinancing; (2) a return to steady economic growth in the
united States would encourage potential IGCC users to
take a longer-term investtnent view, and (3j a lasting
change in the expected availability or price diifercntial of
natura! gas to coal would tip the risk-versus-reward scale
toward IGCC. Also, envimn mental legislation requiri ng
mercury or CO, removal would provide an economic ad-
vantage to IC»CC over conventional coal-fired power gen-
eration because these cmissions am readily removed from
concentmred IGCC gas streams.

As to availability, Tampa Electric noted that: ( I ) the PPS
gasiiier availability is lower than can be expected for
subsequent IGCC plants incorporating lessons !earned;
(2) ovemfl PPS availability. including operation on
backup fuel, is very high; and (3) the PPS expenence
showed that avariability can be effectively managed.

Contacts
Mark Homick, (863) 428-598$

Cieneral Manager, Polk Power Station
TECO Energy
P.O. Box I!I

Tampa. FL 33601-0111
($63}42$-5927 {fax)

Victor k. Der, DOE}i}(j.(3()I}903-2700
victor dergi)hq doe. gov

Leo E, Makovsky, NETL (4!Zj 3$6-5g 14
Ieo, makovskyqanetl. doc.gov

References
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clean coal Techno/ogy Demonstration program
Advancer/ Electnc Power Genera(ion
/nlegraled Gas/Gloat/on Combined-Cycle

ENTRABIEC'FLOVY
GASIFIER

SYNGAS

Wabash River Coal
Gaslflcatlor)i Repotjtferlrtg
Project

SECOND
STAGE

SYNGAS
COOI.ER

COVER „. LIQUID SULFU
BY-PRODUCT

Projec t completed
Participant
Wabash River Coal Ciastiicatfon Repowering Project Joint
Venture (a jomt ventme of Dynegy and PSI Fnergy, Inc.)
Additional Tssm ggembers
PSI Fnergy, lnc, .host

Dynegy (I'omierly Destec Energss Inc. , a subsidiary of
':&aturai Cias Cleannghouse)- -engineer and gas plant
opcratol'

V.
. SLAG

OKYGEN
'

FlftST
'

OVENCH
'. STEAM.

PLANT STAGE
WATS Ft

!Ill STEAM+. ..Pg „,. STACK

'SLAG BY.PRODI M"T

FUEt:GAS
PREHEAT

location
West TcfTc HUUft. , Vtgo County, IN (PSI Encrgv s Wabasll
Rivet' Gcncranflg Stmfon, I„lntl Mo. STEAIZ TURBINE

STEAM HEAT RECOVERY
STEAM

GENERATOR

FFED tmtTFR

CCMBUSTION TURBINE

DEN

Technology
integrated gasiticatton combmed-cycle (IGCC) using
Cilobal Energy *a Bvo-stage pressurized, oxygen-blown,
ann atned-tlow gasification system- - Fi-Eias
Technofogyru

Plant Capacity/Production
296 MWe (gross), 262 MWe (nst)

Coal
Illinois Basin bttuminotis (Petroleum coke also used)

Project Funding
Total

DDE
Partlf:fpwlf

543R200,000 )00'A
219,1005)00 50
219,100,000 50

Project Objective
To demonstrate utility repowering with a two-stage, pres-
surized, oxygen-blown, entrained-Bow IGCC system,
including advancements tn the technology relevant to the
fisc of lugh-sulfllf bftllBIIBUUS coal. ,* anti Io assess long-

term reliability, availability, and maintainability of the
system at a fully commercial scale.

Technology/Project Description
The Destec, now E-Cms Technology™,process features
an oxygen-blolvn, continuous-slagging, two-stage, en-
trained flow gasifier. Coat is slumed, combined with 95'fv
pure oxygen, and injLMted into the first stage of the gas-
itier, which operates at 2,600 'F/400 psig. In the first
stage, the coal slurry undergoes a partial oxidation reac-
tion at temperatures high enough to bung the coa!'s ash
above its mehing point. The Rnid ash fails through a tap
hole at the bottonf of Ihc first stage tflto a wafer IIUcilch,
forming an inert vitreous slag. The syngas flows to the
second stage, where additionai coal slurry is injected.
This coal is pyrolyzed in an endothermic reaction with the
hot syngas to enhance syngas heating value and impmve
etTiciency.

The syngas then tlows to the syngas cookr, essentially a
tire tube steam generator, to produce high-pressure satu-
rated steatn. After cooling in the syngas cooler, particu-
lates are removed in a hot/dry fiber and rccycled to the
gast fier. The syngas is funher cooled in a sn ies of heat
exchangers. The syngas is water-scmbbed to remove chlo-
rides and passed through a cataiyst that hydrol)res carbo-
nyl sulfide into hydrogen sulfide. I lydrogen sulfide is
removed m thc amd gas removal system using MDFA-
based absorber/stripper columns. A Claus unit is used to
pmduce elemental sulfur as a salable by-product. Thc
"swee!" gas is then moisturized, preheated, and piped to
the power block. Thc power block consists ot'a single
192-M We General Electric MS 7001FA (Frame 7 FA) gas
turbine, a Foster Wheeler single-drum heat mcovery
steam generatoi with reheat, and a 1952-vintage Wesung-
house reheai steam turbine.
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3 4 I 2 3 4 'I 2 3 4 'I 2 3 4 I 2 3 4 I 2 3

'f997 1998
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7/92 Design snd Construction 11/95 Operation and Reporting 9/00

DOE sefsctsd
Protest
(CCTDP-fvf
9/1 2/91

;)jlji~')'!l'vjf!(liyflfijy'/f(/9!, "',

lyly'(jig'
!'ll'i) ii'll,'"l''i":i&fj&/t'!(5)jfj&(Pffft'

fk

Construcuon comp(staff 'f1/95

Operation initiated n/95

Environmsnfaf monltonng plan completed 7/9/93

Gfoundbrsakmg csrsmanv 7I7/93

PreapefatlQfIBt tests fnfsBtsd 8/95
0Bslga confpfetsd 5/94

Dsfrfof!Stfnttan Qpsr81 foils
campfsiad 12l99

t
Pra/sct cQmpfstsd/
fioat report
issued 9/oa

NEPA process mmpfsled (EA} 5!28/93

CarfpsrBttvB Bglssfnsflt BWBfdsff 7/28/92

Results Summsfy

Environmsntal
Thc SO„capttlrc CAIcknry wav gnmter than 99%8, keep-
ing SO, emissfons cansistcntly belaw 0. 1 Ib/I(y' Btu nnd
maehing as low as 0.03 lb/10' Btu. Suit'ur-based pollut-
ants wcfc tmnstolmed mfo 99.99%PMc sulfur, 8 Iughlv
valued by-pmduct —33,3((II tons pnlducol during the
dmnonstration perifxI,

The NO emisstons were 0, 15 lb/10" Btu., which meets
the 2003 target enussion hmits for ozone nan-attain-
ment areas, or 1.09 Ib/MWh, and exceeds performance
requirement based on the New Source Performance
Standard of 1.6 Ib+IWII,

Paruculate emisslons were belolv delectable limits.

Carbon nlonoxldc cfnlssains, avcfaglng 0 05 itf/10 ' Btu,
wctc well fvlgull Industty standards

('oai ash wns canvcftcd to a kiw-carbon vitreous slag,
impervious to leachmg and valued as an aggregate in
construction or as grit for abmsives and motmg mate-
nn!m and trace metais from petmleum coke were also
encased in an inert vltremts sing.

Operational
Over the course of the demonstration, the IGCC umt
operated on coal for over 15,000 hrs, pmcessed over
1.5 migion tons of coal, and produced over 23 trillion
Btu of syngas and 4 million MWh of electncity.

~ Design changes m the first year irfcluded: ( I ) using
a less tenacious refractory in the second-stage bmsificr
and changing the gow path geomeny to eliminate ash
deposition on the second-stage gasifier walls and down-
stream piping; (2) changing to improved metallic candle
filters to prevent particulate breakthrough in the hot bras

filter; and (3) instaging a Ivet chioride scrubber and a
COS catalyst less prone ta poisoning ta eliminate chlo-
ride and memls poisoning of the COS catalyst.

The second year identitied cracking in the gas turbine
combustion liners and tube leaks in the heat recovery
steam generator (HRSG). Resolution involved replace-
ment of' the gas turbine fuel norm!es and liners and
modiifcations to the HRSG to agow for more tube
cxpniiston.

The third year was essentially trouble free and the
IGCC unit underwent hfcl gexibthty tests, which

showed that the unit operated trouble free. without
moditication, on a second coal (Bedstock, a blend of
two ditTerent Illinois /(6 coals, and petroleum coke.
Overall thermal performance actually improved during
petroleum coke operation, mcreasmg plant CAic(ency
from 39 7% to 40.2%v.

In the taurth year, the gas turbme incurred damage to
the rotor and stator in rows 14 thmugh 17 of the air
compressor causing a 3-month outage. But over the four

yearn of operation, availability of the gastfication plant
steadily impmved reachmg 79.1% in 1999.

Economic
* The ovcrag cost of the IGCC plant was $41'7 milhon,

which equates to about $1,590/kW in 1994 dollars.
For an equivalent green(ield project the cost was esti-
mated at $1.700/kW. Capital cost estimates for a new
285 MWC (net) greenfield IGCC plant incorporating
lessons leamcd, technology improvements, and a heat
rate of 8,526 Btu/kWh are S1„318/EW (2000$) for a
coal-fueled unit and $1,260 (2000S) for a petroleum
cake-fueled unit.
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Project Summary
The Wabash River Coal Ga»lfication Repowering Project
repowered a 1950s vintage puiverizxd coal-fired plant,
transformmg the plant fram a naminaliy 33'/» eAicient,
90-MWe unit mto a nominally 405/» eAicient, 262-MWe
(act I UIUL CIBCI'gy, PSI*a pamnt Cainpany, tgspatchcs
pawer fmm the project, with a demonstrated heat rate of
R910 B&u/k Wh (HHV), second only to their hydroelectric
tacilnie» on the basis ot'envin&runental emissions and
I.'tT&CICI'ICv.

Beyond the uitegration af ari advanced gasitlcation sys-
tem, a number of other advancmt features contributed to
tlm high energy efticiency. These included: (I) hot/dry
partmulate removal to enable gas Heanup without heat
loss. (2) mtegration af thc gasitler high-temperature heat
recovery steam generator with the gas turbine-connected
HRSG to ensure optimum steam condinons fm the steam
turbine. (3) use of a carbo&&yl sulfide (COS) hydrolysis
pmcess to enable high-pen;entage sulfur removal, (4)
recycle ot' slag fines for additional carbon nmovery, (5)
usc of 9556 pure oxygen to lower power requirements for
the oxygen plant, and (6) fuel gas moisturizatiun to re-
duce steam uijeetion lvquirements for hx) contmh

Over the fom-year demanstration penod starting in Novem-
b&v 1995, the facility opemted on coal ior mam than 15,0(N
horns and pmcessed aver 1.5 million tons of coal to produce
mo&U than 23 tnllion Btu of syngas For several of the
months, syngas pmduction exceedted one triliion Btu. By the
end af'thc demonstration, the 262-MWe IGCC unit had
capturcx( SINI prlxlUced 33,3gg Ious of sulfur.

Operational Perfonnance
Thc first year of operauon ticsolvlxl proeems with:
( I ) ash deposltiun an the second stage gasiger walls and
downstrelun piping, (2) pamculate breakthrough in the hot
ga» filter system, and (3) chlonde and metals poisoning ot
the COS catalyst. Mod&f&ca&lans lo thc sccontl-stage &c(Inc-
&a&y tl'l avoid Icnaclous baBds with the ash and to thc hot
gas path Aow geometry I u&mictml the ash deposition pmb-
lem. Replacement ot' the ceramic candle (liters with metal-
hc candles prov&UI to be la& geiy successful. A follow-on
metallic candle tilter development etTort ensuml using a
hot gas slipstream, which result&»d in improved candle fiber

metagurgy, blinding rates, and cleaning techniques. The
combined etfort all but eliminated downtime associated
wilh the filter system by the close of 199k. Installation of a
wet chloride scrubber eliminated the chloride pmblem by
September 1996 and use of an altematc COS catalyst less
prone to trace metal poisoning pmvided the Anal cure for
the COS system by October 1997.

The second year of operation identified cracking problons
with the gas turbine combustion liners and tube leaks in the
HR SG Replacement of thc fuel nozzfes and (mars solved the
cracking problem. Resolution oi the IIRSG problem re-
quired modification to the tube support and HRSG roof/
penthouse tloar to allow for more expansion.

By the third year, downtime was reduced to nuisance
items such as instrumentation-induced tops in the oxygen
plant and high-maintenance items such as replacement of
high-pressure slurry burne&a every 40. 50 days. In the
third year, the IGCC unit underwent fuel flexibility tests.
The unit operated etTecti veiy, without modtfication or
incident, an a second coa! feedstock, a blend of two dif-
ferent Illinois t(6 coals, and petroleum coke (petcoke).
These tests added to the fuel flexibility portfolio of the
gasifier, which had previously processed both lignite and
subbituminous coals dunng its earher development The
overall thermal performance of the IGCC unit actually
improved dunng petcokc operation, The unit pmcessed
over 10,000 tons of high-sulfur petcoke and produced

350 billion Btu of syngas. Them was a neghgible amaunt
of 1st piodUctlorl alx! Bo problcnls werc cilcountctcd m
removing the dry char particulate despite a higher dust
loading. Exhibit 3-45 provides a smnnmry of the thermal
pert'ormance of the unit on both coal and petcake.

The fourth year of operation was n&a&rcd by a 3-manth outage
due to damage to the rotor and stator in mws 14 through 17
of the IPS turbine air compressor, However, over thc four years
ofoperation, availability of the gasification plant steadily
unprov&xl, reachmg 79.1'/» in 1999.Exhibn 3-46 pmv ides a
summary of the pmduction statistics during lhe demons&cation

period.

Environmental Performance
The IGCC unit operates with an SO„capture efficiency
greater than 99'/w As a result, SO, emissions are consis-
tently below Q. I Ib/10* Btu of coal input, reaching as low
as 0.03 fb/10' Btu. Mureover, the process transfomis sul-
fur-based pollutants into 99.99'/» pure sulfur, a h&ghly
valued by-product, rather than a solid waste.

Moisturizing the syngas in combination with steam injm-
tion reduced HO emissions to the 0.15 Ib/10" Btu require-
ment estabhshed by FPA for existing plants m ozone non-
attainmem areas. Because of the extrcme particulate (iltra-
tion necessary for combustion of the syngas in a gas tur. -

bme, particulate emissions were negligible, averagmg

Nommal Throughput, tons/day

Syngas Capacity, 10' Btu/hr

Combustion Turbine, MWe

Steam Turbine. MWe

Auxiliary Pou'ct, MWc

Ftct Generation, MWe

Plant Efficiency, '/& (HHV)

Sulfur Removal. Efficiency, '/~

Design
Coal

2.550

1,7gs

192

105

35

262

37,6

&98

Coal

2,450

1,690

I ')2

96

36

261

39.7
&99

Actual

Petcoke
2.000

1.690

192

96

36

261

40.2

Exhibit 3%5
Wabash Thermal Performance Summary
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0 012 lh'10' Btix Also, carlxfn Inonaxuic cia issfons 'ivcrc

quite low. averaging 0 05 lb/10" Btu.

The ash component of the coal results m a low-carbon
viti'ci&Us slag, impefvious fo leaching and valued as SII
aggregate in construction or. as gnt for abrastves and roof-
ing materials. Also, the trace metal constituents in the
petcake were effectively captured m the slag praduced.

Econamic Performsnce
The oversg cost ot the RICC demonstration plant was
S417 nuihon, which equates to about $1,590/kW in 1994
dof lars. For an equivalent greenfield protect, ailowing for
additional new equipnient required, the installed cost was
i.'stiBlstcd at $1,700/kW. Costs Incliiilc cnguiccring, pcl'
mtttmg, ifrlUip!Bcnf. pfocurctncu't, pi'o)cct. Snd cotlstrUction
management, constmctmn. stan-up, and hiring and train-
ing personnel.

ln the final report, the panicipant. estimates capita! cost
1 or a ncw 262-MWe grec@field ICi(lC plant incorporating
lessons learned, technology improvements, and a heat rate
of' 8,2511 Btu/RWh an: S 1,275/kW (2000$) t'or a coal-
t'ueicd unit and $1, 150i)IW (2000S) for a petraleum coke-

fueled unit. In designing for petcoke, some equipment can
be reduced in size and some ehminated.

More recent data developed by DOF shows that a 285-
MWe (net) coal-fired greenfieid IGCC plant with a heat
rate of 8,526 Btu/kWh would cost Sl,318/kW (2000$).
A 291-MWe (net) pelroleum coke tired IGCC unit with
a 8,400 Btu/kWh heat rate would cost S i „260/kW.

Annual fuel costs I'or the Wabash project ranged from
S15.3-19.2 migion, with an annual availability of 75'/»
and using high-sulfur bituminous coal ranging irom
$1 00-1 25/10' Btu ($22-27/ton). Non fuel operation and
maintenance (GRIM} costs for the syngas facility (exciud-
mg the power block) was 6.8'/e of insta! Ied capital based
on 75'/e availability. 0/kM costs include operating labor
and benelits, technical and administrative support on and
off site, all maintenance. chemicals, waste dispasal, oper-
ating services, supplies, and 5»/I of the total OkM cost for
bettennents. Projected OAM costs for a mature IGCC
facility (including the power block} are 5.2'/e of installed
capitaL

Exhibit 3%6
Wabash River Coal Gasification Repowering Project

Production Statistics

Start-up 1995

1996

f 999'

1,902

',496

41,000'

184,382

3 92,822

561,495

»69 862

230,784

2,769,685

6,232,545

8,844,902

5,813,151

171,613

820,624

1.720„229

2, 190393

1,480,908

71,000'

449,919

1,086,877

1.513.629

1,003,853 11,557

Coal On Spec. Steam Power Sulfur
On Casl Processed Gss Produced Produced Praduced

Time Periad (Hr) (tons) (50»Btu} (10'Ib) (Mlh} (tons}

Commercial Applications
Ai the end of the demonstration in December 1999,Global
Energy, Inc. purchased Dynegy's gasification assets and
technoiogy. Global Energy is mediating the technology un-
der the name "E-Gas Technology™'The project is continu-
ing to upstate in corrunercial service as Wabash River En-
CIIBS Ltd., a subsidiary ofGlobal Enate.
The immediate future for F.-Gas Technolohry~ appears to lie
with both Ibreign and domesnc appiications where low-cost
leedstacks such as petmleum roke can be used and txi-pm-
duction options are aA'orded —bundled production ol'steam,
fuels/chemicals, and electricity. Integrauan or association
with refinery apemtians are examples, Factors ihvoring in-
creased use of IGCC over time am continued Improvement
in IGCC cost and performance, projeuuxI in»xcases in price
differentials between rxm! and gas, and continued impor-
tance pieced on displacement of petroleum in chemicals and
fuels production.

Contacts
Phil Amick, Technology Director-Gasitication

(281) 293-2724
ConocaPhillip»
Houston, TX
iunickpr/a/conocophtgips. corn

Victor K Der, DOE/HQ, (301) 903-2700
victor. der Liiihq. doe. gov

Leo E. Makovsky. NETL. (412) 386-5814
Ieo.makovskv/a»acti. doe.gov

fteferences
lfa/nrs/I R!I'I'I' Coif/ Giisificailon Rl pa Iv 'I'Iiig Pra/crr'
Final Tech»i/ ca/ Repari. Wabash River Coal Gasification
Project Jamt Venture. August 2000,

Wabash /hvar Coal Gasification Repas»ring Priiier/--
project performance Summary U.S. Depanment of En-
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ATTACHMENT F



Graph 2 - Producer Cost (4/99 - 6/05)
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ATTACHMENT 6



Graph 3 - Freight Cost (4/99 - 6/05)
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ATTACHMENT H



Graph 4 - Delivered Cost (4/99 - 6l05)
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ATTACHMENT I



Graph 5- Btu of Delivered Coal
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ATl ACHMENT J



SC ELECTRIC AND GAS COMPANY FUEL STUDY
INVENTORY TRACKING (TONS)

REVIEW PERIOD: (1/1/2005 —12/31/2005)



SC ELECTRIC AND GAS COMPANY FUEL STUDY
INVENTORY TRACKING (TONS}

REVIEVY PERIOD: (1/1/2006 —12/31/2006)


